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A.EXISTING MDOT ITS PROGRAM

The following sections provide a brief overview of the current state of MDOT’s ITS Program (referred to herein as
“the Program”).

A.1 MDOT ITS Network

The MDOT ITS Network spans the entire state, with devices and communications equipment deployed from the
Indiana and Ohio borders to as far north as Phoenix, Ml in the Upper Peninsula. The expansive network consists
of three TOCs that utilize numerous device types and communication methods to collect and disseminate real-
time traveler information and support incident management. Michigan’s mature ITS network is approaching
saturation of existing transportation technologies (e.g., DMS, CCTV, and MVDS) on interstates in major
metropolitan areas, such as metro Detroit, Grand Rapids, and Lansing. Figure A-1 provides a map showing a
high-level coverage of the ITS network, which is focused on metropolitan areas with less build-out in rural areas.
Each icon on the map represents an ITS device.

Fond du Lac
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FIGURE A-1.ITS DEVICES IN MICHIGAN
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A.1.1 ITS Devices

The Program operates a variety of ITS devices to support the management of MDOT’s roadways. The purpose of
MDOT’s ITS devices is provided below.

Environmental Sensor Stations (ESS) collect and disseminate weather data at points along the road network.
This data is utilized to prioritize maintenance needs and provide accurate traveler information and driving
conditions to motorists.

Roadside Units (RSU) transmit safety information from roadside infrastructure to connected vehicles equipped
with On Board Units (OBU). RSUs use Dedicated Short Range Communications (DSRC) or other alternative
wireless communication technologies.

Closed-Circuit Television (CCTV) Cameras transmit live video feeds to MDOT’s TOCs for monitoring roadways
and supporting traffic incident management.

Microwave Vehicle Detection Systems (MVDS) sense the presence of vehicles and provide information
regarding traffic volume, speed, and spacing of vehicles at a given location.

Dynamic Message Signs (DMS) provide motorists real-time information typically regarding traffic conditions,
travel times, lane closures, work zones, incidents, weather advisories, or other pertinent information.

Lane Control Signs (LCS) communicate dynamic lane control, variable speed advisory, and dynamic shoulder
use on MDOT’s Flex Route.

There are many supporting devices present at each ITS site which enable the end devices to transmit and receive
information. These include but are not limited to ITS device cabinets, surge protectors, uninterruptible power
supplies, communication methods, managed/unmanaged ethernet switches, and more. All devices present at
each ITS site are necessary for the site to function properly and are operated and maintained by the Program.

The total number of devices in the MDOT ITS Network is constantly changing, particularly with the construction of
new ITS projects. Figure A-2 provides a snapshot of the number of each device type by MDOT Region. LCSs are
not included on this figure.

. m University
ESS Superior
Southwest
North
RSU Metro
Grand
— m Bay
CCTV
e —
—
MVDS
—
—
DMS
—
0 50 100 150 200 250 300 350

FIGURE A-2. ITS DEVICES BY REGION AS OF JANUARY 2018
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A.1.2 Communications Network

The Program is dependent on a reliable communications network to effectively operate and realize the full
potential of each device. The main communications methods that comprise the MDOT ITS network to link each
device to the TOC are provided below:

Licensed Wireless Backhaul

Unlicensed Wireless Radios

Fiber Optic-Based Communications

Cable Modem-Based Services

Cell Modem-Based Services

Leased-Line Services (Ethernet Private-Line Services)
Telco (T-1)

Dedicated Short-Range Communications

The MDOT ITS network spans across all seven MDOT regions and consists of approximately 25 nodes, 3 hubs,
and a host of cable and cell modem sites strategically deployed to meet the needs of the various projects in each
region. Communications methods are strategically selected for each ITS site to provide efficient and reliable
communication to the associated TOC. The selected communications methods are intended to maximize data
throughput capability while minimizing costs.

A.1.3 Advanced Traffic Management System (ATMS) Software

The ATMS software integrates operations of MDOT’s ITS devices through a single interface. TOC operators
utilize the software for real-time monitoring of MDOT’s ITS infrastructure, such as DMSs, CCTV cameras, and
MVDSs. The information collected and disseminated is used to support incidents, work zones, special events, and
weather events. Advancements continue to become available to support the real-time management of freeway
congestion through state-of-the-art sensing, communications, and data processing technologies.

A.1.4 TOC Operations

MDOT's three TOCs effectively utilize ITS devices to monitor traffic and manage traffic incidents 24 hours a day
and seven days a week. The TOCs maintain communication with law enforcement agencies, roadway maintaining
agencies, emergency response personnel, freeway courtesy patrol (FCP), and other stakeholders to quickly
detect, verify, manage, and clear incidents on MDOT roadways. The TOCs monitor real-time travel conditions
with ITS devices such CCTV and MVDS, provide information to motorists via DMS and travel time signs, actively
manage traffic using LCS, and provide truck parking availability via dedicated signs. In addition to MDOT’s three
TOCs, the Southeast Michigan Transportation Operations Center (SEMTOC) operates a satellite location, Blue
Water Bridge Operations Center (BWBOC), to serve motorists entering and exiting the United States via the Blue
Water Bridge. A map of MDOT’s TOCs along with associated coverage areas is provided in Figure A-3.

MDOT maintains a TOC Standard Operating Procedures (SOP) document that identifies the purposes of, policies
for, and procedures associated with the operation of MDOT’s TOCs. The TOC SOP is updated quarterly and is
available to all TOC staff. The SOP provides consistency to the operation and allow MDOT to provide
stakeholders with quality services. The document supports TOC workforce development through new employee
orientation and training; position descriptions with roles and responsibilities; and career planning.
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West Michigan Transportation
Operations Center Coverage
(Grand Rapids, M)

Statewide Transportation
Operations Center Coverage
(Lansing, M)

Southeast Michigan Transportation
Operations Center Coverage
(Detroit, M)

FIGURE A-3. TOC COVERAGE AREAS

A.2 Innovative Projects

The Program’s primary focus is to improve safety, operational performance, and integrate MDOT’s transportation
system. The Program demonstrates proactive, effective, and visible leadership through the deployment of
innovative, emerging transportation solutions. Examples include the state’s first ATM corridor, connected vehicle
deployments, real-time parking availability, and weather response

systems. These solutions are both a catalyst and response to a

rapidly transforming industry.

A.2.1 Flex Routes

MDOT’s Flex Routes are ATM corridors designed to manage F Iex mu te

recurring and nonrecurring congestion, and improve roadway

efficiency and safety. Flex Routes are considered in Michigan if they b
positively impact mobility, reliability, safety and/or environmental factors while providing a benefit-to-cost ratio
over one. In addition to mitigating traditional roadway capacity constraints and high-crash locations, ATM
strategies can positively impact incident management, special events, evacuations, weather events and other
unique circumstances.
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US-23 FLEX ROUTE

MDOT’s first Flex Route, US-23 Flex Route, uses four ATM strategies: dynamic lane control, dynamic shoulder
use (also known as part-time shoulder use or hard shoulder running), variable speed advisories (VSA), and queue
warning. Dynamic shoulder use allows driving on the shoulder during certain times of the day. US-23 Flex Route
utilizes gantries over the roadway with lane control signs over each lane to indicate if the lane or shoulder is open
to traffic, as shown in Figure A-4. The deployed ATM strategies provide additional capacity, improve incident
response, speed harmonization, and advanced notice to drivers of upcoming conditions. The US-23 Flex Route is
approximately 9 miles between Brighton and Ann Arbor in MDOT’s University Region, as shown in Figure A-5.

FIGURE A-4. EXAMPLE OF AN ATM “FLEX ROUTE” SYSTEM

1-96 FLEX ROUTE

A second MDOT Flex Route is in the design process for 1-96 between Milford Road in New Hudson and the M-5/1-
275/1-696 interchange in Novi. The system will operate similar to the US-23 Flex Route and will also feature
adaptive ramp metering to manage platooning at key ramps within the corridor. The 1-96 Flex Route is being
developed to improve safety, reduce directional peak hour congestion, and improve travel time reliability. Figure
A-5 shows the future 1-96 Flex Route corridor.

FIGURE A-5. MAP OF MDOT FLEX ROUTES
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